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ABSTRACT

Human telomerase reverse transcriptase (W\TERT) is localized to mitochondria, as well as the nucleus, but details about its biology and
function in the organelle remain largely unknown. Using multiple approaches our studies revealed that mammalian TERT is mitochondrial,
co-purifying with mitochondrial nucleoids and tRNAs. We demonstrate the canonical nuclear RNA [human telomerase RNA (hTR)] is not
present in human mitochondria and not required for the mitochondrial effects of telomerase, which nevertheless rely on reverse transcriptase
(RT) activity. Using RNA immunoprecipitations from whole cell and in organello, we show that h\TERT binds various mitochondrial RNAs,
suggesting that RT activity in the organelle is reconstituted with mitochondrial RNAs. In support of this conclusion, TERT drives first strand
cDNA synthesis in vitro in the absence of hTR. Finally, we demonstrate that absence of hTERT specifically in mitochondria with
maintenance of its nuclear function negatively impacts the organelle. Our data indicate that mitochondrial \TERT works as a hTR-
independent reverse transcriptase, and highlight that nuclear and mitochondrial telomerases have different cellular functions.
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Scientific Progress

The studies funded by this award allowed better understanding of the role of TERT in mitochondria. Large strides were made in
terms of its biochemical properties in the organelle as well as about the impact to normal cell biology upon overexpression or
depletion of the mitochondrial content of the enzyme. Some of future studies speared by the work funded through this award
are still hampered because of the lack of reagents to understand and isolate the mitochondrial versus nuclear function of the
protein. Nevertheless, we now know that in the mitochondria only the catalytic component of telomerase is present, interacting
with different types of nucleic acids, including DNA and RNA. The papers published during the time the award was funded attest
for the advancement of the field and the productivity of the group.
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